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Abstract

:

The European Green Deal comprises various policy initiatives with the goal of reaching carbon neutrality by 2050. The “Fit for 55 packages” include the Social Climate Fund, which aims to help, among others, vulnerable households and transport users meet the costs of the green energy transition. Thus, analyzing households’ expenditures and the associated carbon emissions is crucial to achieving a net-zero society. In the present study, we combine scenarios of households’ expenditures according to the Classification of Individual Consumption According to Purpose with economic decoupling scenarios to assess, for the first time, the European carbon budget allocation on a consumption basis. Expenditure projections based on socioeconomic scenarios were calculated using the Bayesian structural time series, and the associated emissions were estimated through the greenhouse gas intensity of the Gross Domestic Product. The model can be used to report the carbon budget of households and monitor the effectiveness of the measures funded by the Social Climate Fund. However, the emissions burden obtained by means of averaged greenhouse gas intensity of Gross Domestic Product results in a rough approximation of outcomes, and more accurate indicators should be developed across the member states.
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1. Introduction


With the Green Deal and long-term strategy, the European Union (EU27) has binding targets of reducing greenhouse gas (GHG) emissions by at least 55% by 2030 compared to the 1990 baseline and achieving carbon neutrality by 2050. To approach these targets, it is important to fully understand households’ expenditures, as household consumption is a major driver of total emissions. Households contribute to global warming substantially with both direct and indirect emissions, with the former associated with the direct use of fossil fuels and the latter with the emissions embodied in purchased goods and services. For these reasons, householders are targeted by the Social Climate Fund (SCF) [1] within “Fit for 55 packages” [2]. With direct support to income, SCF aims to help vulnerable households and transport users meet the costs of the green energy transition. Each member state (MS) reports on SCF in their National Energy and Climate Plans (NECPs); however, according to the investigation from Perissi and Jones [3], the social impact evaluation in the transition is still limited across the MSs.



In our study, we investigate EU households’ expenditures and aim to assess the associated emissions burden to give some insight into how to prioritize the SFC resources allocation to support decarbonization across the EU27. We propose a preliminary assessment of the EU carbon budget associated with the evolution of expenditures to quantify expenditures’ impact on decarbonization. Carbon budgeting is a constraint for policymakers who should consider the same importance of cutting emission targets as cutting emission rates alone. Not setting carbon budgets at regional levels implies the 2 °C global warming target agreed upon in the Paris Agreement may not be met as a temperature limit concerns the cumulative emissions stocked in the atmosphere [4]. Our investigation also provides some insight into how household expenditures are distributed and could evolve across the European Union (EU27) by 2050.



Numerous recent articles have considered the issue of measuring emissions from a consumption perspective. For instance, a recent study of “household metabolism” [5] reports an integrated model of natural resources entering and leaving households or forecast scenarios to 2030 for UK household expenditures and associated GHG emissions [6], while Davis and Caldeira [7] present a global consumption-based CO2 emissions inventory and calculations of associated consumption-based energy and carbon intensities. Finally, Munksgaard and Pedersen [8] compared total emissions based on consumption and production perspectives and developed the concept of ‘carbon dioxide trade balance’. More recent papers illustrate the significant amount of CO2 embedded in foreign trade [9].



In the present study, we investigate the evolution of European Union households’ aggregated expenditures according to the Classification of Individual Consumption According to Purpose (COICOP) categories to identify which categories are associated with the highest levels of GHGs and should be targeted in designing policies to achieve the greatest future emissions reductions. The study considers the expenditure projections in three possible scenarios for 2050: (1) business as usual (BAU), (2) higher expenditures compared to BAU, and (3) lower expenditure scenarios compared to BAU. Expenditure projections are forecast using a Bayesian structural time series model.



The previous projections are transformed in emissions burden through the use of Greenhouse Gas (GHG) intensity of GDP of each MS of the EU27. The obtained carbon emissions account for direct and indirect emissions of consumers in each country (each country has a different carbon intensity of GDP). Thus, the hypothesis on how the economy will decarbonize in the future is necessary to explore the impact of consumer emissions to achieve carbon neutrality. Here, three possible economic decoupling scenarios are considered as GHG intensity of GDP: (1) an exponential decoupling based on historical data of EU emissions and GDP resulting in a decarbonization rate of −4% per year (BAU −4%); (2) a slower exponential decoupling of −2% per year (high −2%); (3) a sharper linear decoupling from 2022 which considers the achievement of a total decarbonized GDP in 2050 (low, linear).



The final household emissions burdens related to expenditure scenarios that we will assess in this paper are the following: (1) BAU expenditure with exponential GHG/GDP decoupling −4% year; (2) BAU expenditure with exponential GHG/GDP decoupling −2% year; (3) BAU expenditure with linear GHG/GDP decoupling; (4) higher expenditures compared to BAU with exponential GHG/GDP decoupling −4%; (5) higher expenditures compared to BAU with exponential GHG/GDP decoupling −2%; (6) higher expenditures compared to BAU with linear GHG/GDP decoupling; (7) lower expenditure scenarios compared to BAU with exponential GHG/GDP decoupling −4%; (8) lower expenditure scenarios compared to BAU with exponential GHG/GDP decoupling −2%; and (9) lower expenditure scenarios compared to BAU with a linear decrease of GHG/GDP decoupling. We, therefore, take the GHG emissions by expenditure scaled according to the share of GDP as a first assessment of the emissions burden related to households’ expenditures.



A lot of research struggles to assess the carbon footprint of individual products (see, for instance, the cases of rye bread [10] or beet sugar [11]). Unfortunately, the same accuracy cannot be provided for every product across the EU. This is why, for instance, to investigate sustainable development [12], researchers, policymakers, and international organizations have taken carbon emissions intensity of GDP, measured as the ratio of GHG to GDP, as a starting-point indicator to assess emissions performance at an aggregated level. Following the same approach, combining scenarios on expenditures with scenarios on GDP decoupling, this study assesses, for the first time, the potential EU27 carbon budget [13,14] erosion associated with the evolution of households’ expenditures.



This paper is organized as follows. Section 2 explains the method to implement expenditure projections and the associated GHG emissions. This is followed by Section 3, which reports a description and discussion of the state-of-the-art expenditures, their future projections, and the results of the emissions related to those future expenditures. Conclusions are summarized in Section 4.




2. Materials and Methods


Several approaches are possible to study the patterns of emissions in households’ expenditures. To study future pathways, here, we choose a first approximation of calculating the carbon emissions burden of EU27 households’ expenditures using MS GHG intensity of GDP. The authors are aware this methodology does not provide the actual carbon emissions of the household expenditures but merely allocates a portion of the overall GHG emissions based on the intensity of the GDP emissions. Not all categories with high expenditure are associated with higher GHG emissions as they may have lower GHG intensity, and not all categories with low expenditure are associated with lower GHG emissions as they may have a higher GHG intensity. For example, a finance service could have higher expenditures and lower carbon emissions than international travel, which may have (on average) lower expenditures but higher carbon emissions. Nevertheless, as a first approximation, we believe that this paper allows the method to be tested, and it can be followed up with further studies that allocate more appropriate carbon intensities for each household expenditure. Moreover, the assessment of the emissions associated with household consumption allows for monitoring the achievement of ecological–economic decoupling under the European Green Deal, which is an aggregated target [15].



Data for the household expenditures were categorized according to COICOP [16] sectors. COICOP future expenditure projections based on socioeconomic scenarios were calculated using the Bayesian structural time series (BSTS) model [17]


    exp  ⁡    t     =  β 0  +  β 1    p r i c e +  β 2    i n c o m e +  β 3    e x n e f + ε t  



(1)







Equation (1) represents a structural time series model that has a direct interpretation of COICOP expenditures in terms of the linear combination of    β 1    prices,    β 2    households’ income, and    β 3   , an underlying trend that represents exogenous non-economic factors (ExNef).    β i    are the linear regression coefficients. εt is a series of independent Gaussian disturbances with a mean of 0 and variance σ2. Equation (1) is implemented with Matlab®, using a “bayeslm” function [18], which allows for calculating the regression coefficients distribution from historical data, specifically, the historical COICOP expenditures [16], incomes [19], and prices of consumer goods and services purchased by Euro-area households [20] are from Eurostat. The regression coefficients from historical data obtained with bayesalm were taken as the best estimation to be used again in Equation (1) to then project the expenditures from 2020 to 2050.



ExNef terms were introduced and discussed in the STS model of Chitnis et al. [6] as a stochastic term that allows for greater uncertainty in future expenditure projections. However, data on ExNef, which represent factors such as technical progress, changes in consumer tastes and preferences, socio-demographic and geographic factors, lifestyles, and values, are not traceable nor measurable by suitable indexes, as we would need to know how behaviors change in the future. They still remain an aggregate contribution to be extrapolated, and while the policy is increasingly focused on behavior change, it is difficult to predict impacts and when they will occur. For this reason, the authors opted to consider the underlying trend as a simple extrapolation of historical yearly data, which results in an increasing linear trend.



Finally, expenditure projections are placed in relation to emission projections. The considered emissions are based on the consumption of goods and services within the EU27, i.e., the emissions embedded in imports and the subtracted emissions from exports. This approach aims to prevent double emissions counting. In evaluating this impact, 3 GDP decarbonization [21] trajectories have been explored in terms of the GHG intensity of GDP, estimated according to Randers [22]. This estimation shows the EU has averaged an annual improvement rate of around 4% since 1995. The second scenario considers a GHG/GDP ratio declining slower than BAU, −2% per year; the third scenario considers a linear projection of GDP decarbonization to be completed by 2050. Then, the expenditures’ carbon budgets associated with the economic scenarios are evaluated as the area underneath the emission trajectories associated with the expenses and discussed with a focus on achieving the 2030 carbon reduction objectives and the 2050 carbon neutrality objective.




3. Results


3.1. Assessment EU27 COICOP Expenditures vs. Emissions Intensities of GDP


Household expenditures for COICOP sectors in 2019 [16] are reported in the Appendix (Table A1). To estimate the emissions associated with those expenditures, we adopt the approximation of GHG intensity of GDP by member states [23] for the year 2019 (Appendix, Table A2). Then, the MSs’ emissions by each expenditure category were summed to obtain the distribution of emissions related to expenditures of COICOP categories aggregated for EU27 (Appendix, Table A3). Results are shown in Figure 1.



It must be noted that GDP intensity can be very different between different countries [14], and as a consequence, the same product can have very different associated emissions, as discussed by Ivanova et al. [24], who developed an inventory of carbon footprints associated with household consumption for 177 regions in 27 EU countries. More recently, Ivanova and Wood [25] combined the use of expenditure data with GHG emission intensities derived through multiregional input–output analysis to capture differences in consumption and carbon trends between the highest and the lowest EU emitters. To our knowledge, none of these studies assesses how the average household expenses for the European region can impact an EU carbon budget in compliance with the Green Deal objectives, which is the main aim of this paper and will be discussed in Section 3.3 and Section 3.4.



As a further point, households’ expenditures are not expected to decrease in the future, and, most likely, neither will the associated energy (if not for some energy efficiency breakthrough or efficiency policy), while it is instead expected that emissions related to energy consumption/expenditures will be progressively reduced to achieve a carbon neutral society. Figure 2 reports the energy consumption by household in each MS and across the COICOP categories (Table A4). Food, Transport, and Housing remain the highest energy consumption expenses per household across all the countries, as also obtained by Ivanova et al. [24]. For Housing, most of the countries that exhibit energy higher than the EU27 average are mainly (but not all) from Northern Europe.



Different conclusions are obtained if we look at the combination of individual households’ expenses with GHG intensity of GDP (Figure 3, Table A5).



While EU27 cannot show significative differences in energy and emissions burdens in terms of % per COICOP categories, the analysis between energy/expenditures vs. emissions/expenditure at the country level shows that a higher number of member states surpassed the averaged EU27 energy consumption, while the averaged EU27 carbon emissions are surpassed by a smaller number of member states (Figure 3). Thus, some of the higher COICOP expenditures combined with higher GHG intensity of GDP for a smaller number of countries drive up the emission burden for the whole EU, while energy intensity (regardless of the associated emissions) of the expenditures results more evenly distributed across the European Union. This means that economic decoupling [14] of a smaller number of countries is a fundamental target to be prioritized by a top–down policy action. This action mainly regards private sectors with the support of government intervention, as recently highlighted within the EEIST project [26], in compliance with the mission of the JTF.



The emissions related to COICOP expenses can also be influenced and driven by other types of intervention, such as the circular economy and increasing environmental awareness to bring about behavioral change. This is evident when exploring the recent surveys [27] from the “Special Eurobarometer 501: “Attitudes of European citizens towards the Environment” survey data Eurobarometer 92.4 (EB 94.2), which is a follow-up from the “Special Eurobarometer 468” survey data Eurobarometer 88.1 (EB 88.1), October 2017. In both surveys, citizens were invited to answer about their behavioral attitude in taking action to tackle several environmental issues (reducing the use of plastics/packages, awareness towards ecolabels, quality and ways of tackling air pollution, mobility habits, etc.).



In comparing the two surveys (Figure 4), significant changes in citizen behaviors were detected across almost all the categories between 2017 and 2019. Mobility habits have not changed a lot between 2017 and 2019, even though citizens declared a desire to reduce their use of cars. More detectable changes are seen in using products: citizens have improved their efforts in reducing the use of plastics and packaging and paying attention to green labeling. Energy and water saving were also improved in 2017–2019. In the latest survey (2019), the introduction of activities such as recycling and repairs and how people have started to consider opportunities for a “second life” for products are notable. These activities might also represent a new category of expenses to be incentivized over buying new products. Another interesting category is that of sustainable food, with several citizens preferring to buy local food. Moreover, the “Speaking” section also shows how awareness about environmental issues is rising across genders and ages.



Based on the previous scenarios, our study follows with an investigation of the composition of the expenditures of the EU27 as a whole and how those can vary with prices, incomes, on which the household’s capacity of expenditure relies, and some exogenous factors, as explained in the Materials and Methods section. Then, the cumulative emission impact between 2020 and 2050 is compared with the 2050 carbon budget estimated for EU27.




3.2. Assumptions in Households’ Expenses Scenarios Projections


In this section, Equation (1) is used to construct quantitative scenarios by making assumptions for households’ disposable income, prices, and ExNEF. Forecasts on future expenditures are explored within three scenarios: ‘higher expenditure’, ‘business as usual’, and ‘lower expenditure’, within the categories all-COICOP, housing, food, and transport in EU27.



Business as usual: Future expenditures are forecasted with the assumptions for the growth in real household disposable income, prices, and ExNEF based on the historical trend.



Higher expenditures: In this scenario, real household disposable income grows faster than in the BAU scenario, and the real price decreases. In addition, ExNef is higher than in the BAU scenario. These assumptions aim to simulate an accentuated economic growth scenario in comparison to BAU, a scenario based on the unconditional exploitation of resources (without considering resources as limited), less environmental awareness in governments and individuals, and/or a slowdown in technical progress (ExNef).



Lower expenditures: In this scenario, real household disposable income is lower than in the BAU scenario due to the assumption of caps on income/wealth [28], and real price growth is higher (higher energy/input taxes to favor implementation of new energy infrastructures). ExNef is lower due to an acceleration in technical progress. These assumptions aim to simulate an optimal transition scenario where governments and individuals assume best practices to reduce expenditures.



To simulate higher and lower expenditures in the future, prices are increased +1%/−1% per year in the lower/higher expenditure scenarios; income is increased −1%/+1% a year in the lower/higher expenditure scenarios; ExNef slopes are increased −0.5%/+0.5% in the lower/higher scenarios These assumptions do not pretend to be an effective forecast for future expenditures, rather they aim to define expenditures’ boundaries so that an expenditures carbon footprint can be quantified and discussed.




3.3. EU 27 COICOP (All Categories) Projections


In this section, scenarios of aggregated COICOP sectors for EU27 are discussed. Expenditures are from Eurostat, as are prices [20] and incomes [19].



Figure 5 reports the estimation of the expenditure projections for all EU27 COICOP sectors up to 2050 within all the scenarios (BAU, higher expenditure, lower expenditure). As a result, the EU27 all-COICOP expenditures composition is based on 51% for price, 46% for income, and 3% for ExNef, evidencing that no breakthrough has perturbed the continuous growth in households’ expenditures since the 1980s.



To assess the emissions embedded in household expenditures, we considered three GDP decoupling scenarios: BAU follows the current EU average annual decoupling improvement rate of around 4% GHG intensity of GDP since 1995. High emissions scenarios report an annual decoupling improvement rate lower than BAU of 2% from 2022. This scenario intends to simulate the persistence of the insufficient commitments [3] promised by the member states in their National Energy and Climate Plans and Long Strategy Plans to put the EU on the right path to 2030 and 2050 decarbonization objectives. The low emissions scenario considers a linear projection of GDP decarbonization, simulating that all the possible efforts/synergies will be employed by the member states to complete decarbonization by 2050 (Figure 6).



Based on the emissions intensity of EU GDP according to the projections in Figure 6, we can assess emission trajectories and a carbon budget associated with the household expenditures in Figure 5 in the BAU, lower, and higher expenditures scenarios. The results are in Figure 7.



The emission intensity of GDP (grey lines scenarios), which accounts for a GDP decarbonization rate of −4% per year, does not lead to complete decarbonization of the expenditure by 2050 with a budget that ranges from 64 GtCO2eq, 47 GtCO2eq, and 37 GtCO2eq, respectively, in the higher, BAU, and lower expenditure scenarios. Recent studies [13,29,30] assessed that the total carbon budget for EU27 from 2020 to 2050 to achieve complete decarbonization by 2050 and the Green Deal intermediate targets within the 2 °C scenario is around 60 GtCO2eq. And considering that household consumption behaviors are responsible for 72% of global greenhouse gas emissions [31], a percentage that can rise higher for consumption-based countries like the UK [32] and, similarly, for the MSs, the carbon budget associated with household consumption in EU27 should not surpass 42 GtCO2eq. Our study shows that sticking with a business-as-usual rate for both emissions intensity of GDP and household expenditure rate leads to cumulative emissions of 47 GtCO2eq, and, therefore, the EU will not achieve complete decarbonization by 2050 and will fail to meet the Paris Agreement commitment.



The situation becomes worse if we consider the high emission intensity of GDP scenario projections with 46, 59, and 82 GtCO2eq of consumed budget in lower, BAU, and higher expenditure scenarios, respectively. Lower GDP emission intensity decarbonization represents the optimal path, with 30, 38, and 50 GtCO2eq of consumed budget in lower, BAU, and higher expenditures scenarios. However, the higher expenditure scenario result is out of the budget, and, therefore, even with lower GDP emissions intensity, going forward, household expenditure projections should, at worst, follow a business-as-usual trajectory.



We, therefore, see that the appropriate use of SFC is required to support the EU in either achieving a faster improvement in GHG emissions intensity of the GDP or in keeping household expenditure projections down. This strategy, delivered through a partnership between economic sectors, households, and government to maximize the likelihood of attaining the low expenditure–high GDP decoupling scenario in a just and equitable manner, should be carefully planned and monitored at the MS level.




3.4. EU 27 COICOP Projections for Transport, Food, and Housing


An investigation of the emissions related to the Transport, Food, and Housing sectors is proposed to assess the relative impact of those categories vs. the total COICOP expenses discussed at Section 3.3. Due to the scenario assuming −2% year of GDP decoupling not achieving the Paris target under any assumptions, the analysis for Transport, Food, and Housing will be conducted for the GDP decoupling scenarios low (linear) and BAU (−4% year). Figure 8 shows the expenditure projections for the Transport, Food, and Housing categories. The analysis of the obtained linear regression coefficients in each category shows that, across all three categories, income plays again a dominant role in composing the expenditure’ historical structures, with a higher contribution for transport, where income represents more than 50% of the expenditure, while prices account for around 30% and ExNef around 15%.



For Food and Housing, income weighs around 40%, while prices are around 30%, and the influence of the historical ExNef is about 30%.



Transport expenditures and emissions are the most uncertain with regard to projections. Whereas Engel’s Law [33] predicted a regular drop in the relative importance of food as income grows, no trend has been observed for the influence of income on transport expenditures. Expenditures related to transport are usually assessed by country-level variables such as urbanization [34], car ownership [35], and aging of the population [36]. For instance, Europe’s level of urbanization is expected to increase to approximately 83.7% in 2050 [37], with energy fuel prices playing a dominant role in guiding households’ expenses [38].



Across the EU27 member states, specific support should be targeted at each of these variables to reduce transport emissions, including direct income support for electric vehicles, which can help in accelerating the switch to fully electric mobility [39,40], accelerating the internal combustion engine phase out [41] and increasing the use of alternative fuels for cars [42]. This is included in the ExNef term, related to accelerating innovation and introducing a breakthrough in transport technology, which was less relevant in the historical picture, as “household transport” has not experienced a real alternative since the 1980s. As ExNef deals with innovation, it can assess the effectiveness of JTF, which supports the economic diversification and reconversion of the territories by means of research and innovation and the creation of new firms (for instance, producing fuel cells and batteries and their recycling [43]). This also shows that any policy that foresees a synergy between the two funds (JTF and SCF) could optimize the outcomes of the intervention on income and innovation.



Transport emissions are 10 GtCO2eq, 5.9 GtCO2eq, and 2.7 GtCO2eq, respectively, in the higher, BAU, and lower expenditure scenarios, considering a GDP exponential decoupling and partial decarbonization by 2050. With sharper decarbonization of the GDP in the linear scenario, the budgets lower to 8.1, 4.8, and 2.3 GtCO2eq, respectively, in the higher, BAU, and lower expenditure scenarios.



With regard to Food expenditures, the historical composition considers almost the same weight for both prices and income, around 40% each. In this case, prices play a more dynamic role in the expenditures as well as in showing a more accentuated contribution to underlying trends, as income for EU27 has an almost stable increase in the considered series of data since 2005. On the side of the emissions related to household expenditures, Food has a range from 8.6 GtCO2eq, 6.7 GtCO2eq, and 5.3 GtCO2eq, respectively, in the higher, BAU, and lower expenditure scenarios, considering a GDP exponential decoupling and partial decarbonization by 2050. With sharper decarbonization of the GDP in the linear scenario, the budget is lowered to 6.9, 5.4, and 4.3 GtCO2eq, respectively, in the higher, BAU, and lower expenditure scenarios.



Housing expenditure composition is very similar to Food, showing the same weight on price and income and more contribution in ExNEF in comparison to transport expenditures. Housing has a range of 15 GtCO2eq, 11 GtCO2eq, and 10 GtCO2eq, respectively, in the higher, BAU, and lower expenditure scenarios, considering a GDP exponential decoupling and partial decarbonization by 2050. With sharper decarbonization of the GDP in the linear scenario, the budget is lowered to 12, 9.5, and 8.3 GtCO2eq, respectively, in the higher, BAU, and lower expenditure scenarios. However, this assessment is an aggregated result as the Housing category includes housing cost, energy cost, and cost related to house maintenance, which have undergone very different trajectories in the past and may be expected to continue in the future along unique pathways. As expected, Housing plays the dominant role with higher emissions in comparison to the other two categories even though, together with food, it is a sector where prices and household habits, as highlighted by the Eurobarometer surveys, can play a significant role in reducing the emissions of future expenditures with appropriate policy.





4. Conclusions


This paper describes how EU27 households’ expenditures in all-COICOP, Transport, Food, and Housing categories are estimated to vary in the future under three different expense scenarios: BAU, higher, and lower expenditures. These scenarios were explored to give a first assessment of the emission burden related to those future expenditures, obtained considering the approximation of GHG intensity of GDP by member states. The emission burden has been estimated by assessing the carbon budget associated with the households’ expenditure projections to be compared with the EU27 carbon budget. The investigation aims to support the design of policies and mitigation actions concerning the use of the Social Climate Fund and Just Transition Fund to reduce emissions across EU27.



The investigation highlights that higher COICOP expenditures combined with higher GHG intensity of GDP for a smaller number of countries drive up the emission burden for the whole EU, while energy intensity (regardless of the associated emissions) of the expenditures results in more evenly distributed emissions across the European Union. This means that the economic decoupling of this smaller number of countries is a fundamental target to be prioritized by the Just Transition Fund.



Investigation on EU27 all-COICOP expenditures shows that the related carbon budgets calculated adopting the approximation of GHG intensity of GDP means that it is likely that the current trajectory of improvements in the GHG intensity of GDP across the EU coupled with the current trajectory of household expenditures will result in the EU missing its Green Deal objectives related to the Paris Agreement. This evaluation suggests that further decarbonization potential embedded in consumer behavior, alongside improvements in industrial efficiency, is required.



The carbon budgeting approach adopted in our study can support the definition of country- and COICOP-sector-specific carbon reduction objectives, as these are currently not yet set. The proposed mathematical model for households’ expenditure projections can be used to report the carbon budget of households and, in this sense, monitor the effectiveness of the measures funded by the Social Climate Fund (SCF) and the Just Transition Fund (JTF). However, the emissions burden obtained by means of averaged GHG intensity of the GDP results in a rough approximation of outcomes, and more accurate (sector or even product level) indicators should be developed across the EU member states.
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Table A1. Households’ expenditures for COICOP sectors in 2019 (Eurostat).






Table A1. Households’ expenditures for COICOP sectors in 2019 (Eurostat).





	Expenditure

2019

(Million Euro)
	Food and Non-Alcoholic Beverages
	Alcoholic Beverages, Tobacco and Narcotics
	Clothing and Footwear
	Housing, Water, Electricity, Gas
	Furnishing
	Health
	Transport
	Communication
	Recreation
	Education
	Restaurant and Hotel
	Miscellaneous





	Belgium
	29,687.6
	9289.9
	10,895.0
	55,410.1
	14,171.6
	15,843.3
	26,272.9
	4944.3
	19,468.8
	922.9
	15,713.8
	30,675.2



	Bulgaria
	7076.2
	2037.2
	1307.2
	7567.5
	1996.2
	2449.3
	5258.8
	1794.8
	3147.2
	407.3
	2641.7
	2534.2



	Czechia
	16,306.0
	8412.2
	3848.5
	28,197.4
	5611.3
	2614.1
	10,927.3
	3105.0
	9610.9
	560.3
	9609.2
	8418.5



	Denmark
	16,247.7
	4804.6
	5785.3
	40,048.2
	7657.5
	4153.9
	17,406.4
	2780.3
	16,833.0
	1179.2
	9107.2
	16,344.4



	Germany
	185,729.0
	55,310.0
	74,602.0
	412,194.0
	109,327.0
	88,880.0
	241,477.0
	38,276.0
	186,765.0
	15,434.0
	94,806.0
	214,228.0



	Estonia
	2626.0
	995.5
	855.5
	2537.7
	609.8
	455.4
	1610.9
	326.2
	1203.6
	71.6
	1130.5
	1198.6



	Ireland
	8787.4
	5108.9
	4082.2
	25,590.1
	4367.6
	4981.0
	12,756.7
	2388.3
	6523.1
	1811.5
	16,248.3
	8344.4



	Greece
	22,086.7
	6249.7
	5756.7
	26,722.4
	3756.2
	5476.8
	17,350.0
	5242.4
	8333.2
	2907.7
	24,917.3
	10,374.6



	Spain
	92,610.0
	28,870.0
	30,180.0
	162,803.0
	33,158.0
	30,966.0
	91,065.0
	18,488.0
	55,454.0
	11,426.0
	110,846.0
	73,814.0



	France
	166,478.0
	48,055.0
	44,950.0
	333,678.0
	58,301.0
	50,585.0
	178,590.0
	29,870.0
	100,967.0
	6184.0
	97,725.0
	156,397.0



	Croatia
	7228.9
	2651.1
	1739.5
	6455.5
	1888.7
	1698.1
	3718.6
	1578.1
	3420.3
	357.8
	6050.2
	2998.5



	Italy
	155,140.3
	45,715.0
	64,991.5
	244,254.5
	66,505.8
	38,439.8
	141,238.4
	23,406.9
	72,984.8
	9935.4
	112,975.4
	111,788.1



	Cyprus
	1864.6
	761.2
	755.2
	2404.2
	774.6
	695.4
	2393.1
	403.0
	1087.8
	484.4
	2755.3
	1506.3



	Latvia
	3211.8
	1360.0
	903.1
	3775.3
	686.6
	903.5
	2072.6
	497.3
	1699.2
	271.9
	1210.8
	1129.0



	Lithuania
	5950.1
	1684.6
	1705.8
	4406.7
	2055.9
	1391.0
	4609.7
	774.2
	2433.9
	146.8
	1308.7
	2882.7



	Luxembourg
	1872.9
	1778.6
	1014.2
	4812.1
	1402.1
	652.5
	3276.3
	312.3
	1418.5
	215.5
	1674.9
	3273.2



	Hungary
	12,623.6
	5457.6
	2622.3
	15,158.0
	3722.8
	2925.0
	9229.8
	2071.7
	5474.0
	1340.8
	6586.2
	6209.8



	Malta
	914.5
	276.0
	386.9
	909.9
	342.8
	321.1
	832.0
	201.1
	673.6
	164.4
	1656.3
	791.6



	Netherlands
	39,807.0
	10,548.0
	17,859.0
	84,655.0
	20,319.0
	11,735.0
	42,973.0
	8299.0
	34,591.0
	2307.0
	31,098.0
	44,671.0



	Austria
	19,821.7
	6456.9
	11,461.7
	45,901.8
	13,390.7
	7839.9
	24,904.9
	3870.0
	20,330.6
	2029.8
	28,279.7
	20,499.3



	Poland
	49,977.9
	18,290.8
	15,995.5
	60,985.7
	17,270.8
	17,840.8
	38,808.4
	6471.1
	25,034.6
	3046.2
	11,892.1
	38,653.0



	Portugal
	23,558.2
	4472.6
	8512.0
	25,433.9
	7036.0
	7898.4
	19,926.7
	3380.8
	8377.1
	2284.3
	20,449.7
	15,276.4



	Romania
	34,214.7
	7502.1
	9091.4
	24,585.7
	9802.0
	7036.8
	16,566.3
	4465.7
	9125.8
	1554.5
	6166.7
	5647.3



	Slovenia
	3714.2
	1258.4
	1454.5
	4893.4
	1348.1
	1026.0
	4502.9
	738.3
	2519.6
	331.8
	2083.4
	2726.8



	Slovakia
	9141.6
	2858.8
	2159.2
	15,144.0
	3220.3
	1315.0
	3450.1
	1641.4
	5036.5
	779.1
	3431.2
	4588.8



	Finland
	13,689.0
	5742.0
	4945.0
	34,731.0
	5638.0
	5909.0
	14,060.0
	2832.0
	12,189.0
	483.0
	8172.0
	12,077.0



	Sweden
	25,586.2
	6853.0
	8428.9
	53,504.5
	12,376.4
	6412.9
	26,673.8
	6046.8
	23,580.1
	636.0
	13,891.5
	22,399.4



	EU27
	955,886
	292,799
	336,288
	1,726,759
	406,736
	320,445
	961,951
	174,205
	638,282
	67,273
	642,427
	819,447










 





Table A2. EU27 GHG intensity of GDP (UNECE) and emissions by sectors for each country and for EU27. EU27 emissions are obtained by summing columns of emissions by sector from each member state.
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	Expenditure

2019

(Million Euro)
	GHG Intensity

of GDP
	Food and Non-Alcoholic Beverages
	Alcoholic Beverages, Tobacco and Narcotics
	Clothing and Footwear
	Housing, Water, Electricity, Gas
	Furnishing
	Health
	Transport
	Communication
	Recreation
	Education
	Restaurant and Hotel
	Miscellaneous





	Belgium
	0.178
	5284.4
	1653.6
	1939.3
	9863.0
	2522.5
	2820.1
	4676.6
	880.1
	3465.4
	164.3
	2797.1
	5460.2



	Bulgaria
	0.217
	1535.5
	442.1
	283.7
	1642.1
	433.2
	531.5
	1141.2
	389.5
	682.9
	88.4
	573.2
	549.9



	Czechia
	0.075
	1223.0
	630.9
	288.6
	2114.8
	420.8
	196.1
	819.5
	232.9
	720.8
	42.0
	720.7
	631.4



	Denmark
	0.202
	3282.0
	970.5
	1168.6
	8089.7
	1546.8
	839.1
	3516.1
	561.6
	3400.3
	238.2
	1839.7
	3301.6



	Germany
	0.095
	17,644.3
	5254.5
	7087.2
	39,158.4
	10,386.1
	8443.6
	22,940.3
	3636.2
	17,742.7
	1466.2
	9006.6
	20,351.7



	Estonia
	0.143
	375.5
	142.4
	122.3
	362.9
	87.2
	65.1
	230.4
	46.6
	172.1
	10.2
	161.7
	171.4



	Ireland
	0.129
	1133.6
	659.0
	526.6
	3301.1
	563.4
	642.5
	1645.6
	308.1
	841.5
	233.7
	2096.0
	1076.4



	Greece
	0.181
	3997.7
	1131.2
	1042.0
	4836.8
	679.9
	991.3
	3140.4
	948.9
	1508.3
	526.3
	4510.0
	1877.8



	Spain
	0.120
	11,113.2
	3464.4
	3621.6
	19,536.4
	3979.0
	3715.9
	10,927.8
	2218.6
	6654.5
	1371.1
	13,301.5
	8857.7



	France
	0.118
	19,644.4
	5670.5
	5304.1
	39,374.0
	6879.5
	5969.0
	21,073.6
	3524.7
	11,914.1
	729.7
	11,531.6
	18,454.8



	Croatia
	0.121
	874.7
	320.8
	210.5
	781.1
	228.5
	205.5
	450.0
	191.0
	413.9
	43.3
	732.1
	362.8



	Italy
	0.149
	23,115.9
	6811.5
	9683.7
	36,393.9
	9909.4
	5727.5
	21,044.5
	3487.6
	10,874.7
	1480.4
	16,833.3
	16,656.4



	Cyprus
	0.085
	158.5
	64.7
	64.2
	204.4
	65.8
	59.1
	203.4
	34.3
	92.5
	41.2
	234.2
	128.0



	Latvia
	0.121
	388.6
	164.6
	109.3
	456.8
	83.1
	109.3
	250.8
	60.2
	205.6
	32.9
	146.5
	136.6



	Lithuania
	0.078
	464.1
	131.4
	133.1
	343.7
	160.4
	108.5
	359.6
	60.4
	189.8
	11.5
	102.1
	224.9



	Luxembourg
	0.145
	271.6
	257.9
	147.1
	697.8
	203.3
	94.6
	475.1
	45.3
	205.7
	31.2
	242.9
	474.6



	Hungary
	0.162
	2045.0
	884.1
	424.8
	2455.6
	603.1
	473.9
	1495.2
	335.6
	886.8
	217.2
	1067.0
	1006.0



	Malta
	0.229
	209.4
	63.2
	88.6
	208.4
	78.5
	73.5
	190.5
	46.1
	154.3
	37.6
	379.3
	181.3



	Netherlands
	0.062
	2468.0
	654.0
	1107.3
	5248.6
	1259.8
	727.6
	2664.3
	514.5
	2144.6
	143.0
	1928.1
	2769.6



	Austria
	0.171
	3389.5
	1104.1
	1960.0
	7849.2
	2289.8
	1340.6
	4258.7
	661.8
	3476.5
	347.1
	4835.8
	3505.4



	Poland
	0.152
	7596.6
	2780.2
	2431.3
	9269.8
	2625.2
	2711.8
	5898.9
	983.6
	3805.3
	463.0
	1807.6
	5875.3



	Portugal
	0.108
	2544.3
	483.0
	919.3
	2746.9
	759.9
	853.0
	2152.1
	365.1
	904.7
	246.7
	2208.6
	1649.9



	Romania
	0.149
	5098.0
	1117.8
	1354.6
	3663.3
	1460.5
	1048.5
	2468.4
	665.4
	1359.7
	231.6
	918.8
	841.4



	Slovenia
	0.131
	486.6
	164.9
	190.5
	641.0
	176.6
	134.4
	589.9
	96.7
	330.1
	43.5
	272.9
	357.2



	Slovakia
	0.119
	1087.9
	340.2
	256.9
	1802.1
	383.2
	156.5
	410.6
	195.3
	599.3
	92.7
	408.3
	546.1



	Finland
	0.235
	3216.9
	1349.4
	1162.1
	8161.8
	1324.9
	1388.6
	3304.1
	665.5
	2864.4
	113.5
	1920.4
	2838.1



	Sweden
	0.127
	3249.4
	870.3
	1070.5
	6795.1
	1571.8
	814.4
	3387.6
	767.9
	2994.7
	80.8
	1764.2
	2844.7



	EU27
	
	121,899
	37,581
	42,698
	215.999
	50,682
	40,242
	119,715
	21,923
	78,605
	8,527
	82,340
	101,131










 





Table A3. The 2020 energy consumption (ktoe) for EU27 member states and EU27 as a whole split by the COICOP sector.
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	2020 Energy Consumption (MJ)
	Food and Non-Alcoholic Beverages
	Alcoholic Beverages, Tobacco and Narcotics
	Clothing and Footwear
	Housing, Water, Electricity, Gas
	Furnishing
	Health
	Transport
	Communication
	Recreation
	Education
	Restaurant and Hotel
	Miscellaneous





	Belgium
	4.61
	1.43
	1.29
	8.15
	2.09
	2.08
	3.28
	0.84
	2.40
	0.12
	1.51
	4.26



	Bulgaria
	3.05
	0.83
	0.47
	2.93
	0.81
	1.06
	1.72
	0.82
	1.10
	0.18
	0.72
	1.00



	Czechia
	3.61
	1.77
	0.66
	5.99
	1.19
	0.60
	1.87
	0.68
	1.73
	0.11
	1.21
	1.72



	Denmark
	1.01
	0.30
	0.33
	2.36
	0.49
	0.25
	0.95
	0.16
	0.90
	0.07
	0.40
	0.95



	Germany
	19.7
	5.77
	6.37
	42.14
	11.47
	8.77
	21.55
	3.86
	15.86
	1.54
	6.35
	21.14



	Estonia
	6.69
	0.25
	0.18
	0.60
	0.16
	0.11
	0.30
	0.08
	0.27
	0.02
	0.18
	0.29



	Ireland
	0.40
	0.24
	0.17
	1.16
	0.18
	0.20
	0.46
	0.12
	0.23
	0.08
	0.44
	0.37



	Greece
	2.87
	0.75
	0.54
	3.41
	0.44
	0.71
	1.53
	0.72
	0.72
	0.34
	1.52
	1.25



	Spain
	11.0
	3.20
	2.29
	17.80
	3.22
	3.29
	7.21
	1.97
	4.14
	1.23
	6.49
	7.70



	France
	19.2
	9.03
	4.02
	36.23
	6.22
	5.10
	14.97
	3.24
	9.73
	0.61
	7.08
	15.91



	Croatia
	1.24
	0.39
	0.23
	1.11
	0.31
	0.30
	0.43
	0.28
	0.49
	0.06
	0.49
	0.46



	Italy
	15.61
	4.34
	5.06
	23.66
	6.06
	3.50
	10.12
	2.18
	5.48
	0.88
	6.57
	9.78



	Cyprus
	0.23
	0.09
	0.08
	0.29
	0.09
	0.04
	0.20
	0.05
	0.11
	0.06
	0.21
	0.17



	Latvia
	0.67
	0.25
	0.16
	0.76
	0.14
	0.18
	0.34
	0.10
	0.25
	0.05
	0.01
	0.23



	Lithuania
	1.25
	0.35
	0.29
	0.90
	0.44
	0.30
	0.80
	0.17
	0.43
	0.03
	0.20
	0.60



	Luxembourg
	0.14
	0.12
	0.07
	0.37
	0.11
	0.05
	0.19
	0.02
	0.08
	0.01
	0.09
	0.25



	Hungary
	2.67
	1.13
	0.45
	3.16
	0.78
	0.60
	1.60
	0.42
	1.03
	0.25
	0.87
	1.23



	Malta
	0.25
	0.07
	0.09
	0.28
	0.09
	0.09
	0.18
	0.06
	0.12
	0.03
	0.17
	0.22



	Netherlands
	5.11
	1.40
	1.92
	10.46
	2.59
	1.30
	4.39
	1.03
	3.48
	0.28
	2.43
	5.36



	Austria
	2.18
	0.70
	0.93
	4.86
	1.37
	0.79
	2.09
	0.40
	1.68
	0.19
	2.05
	2.00



	Poland
	11.16
	4.11
	3.01
	13.00
	3.58
	3.98
	7.41
	1.46
	4.51
	0.58
	1.91
	7.53



	Portugal
	3.07
	0.50
	0.84
	3.15
	0.79
	0.82
	1.95
	0.34
	0.88
	0.25
	2.01
	1.66



	Romania
	6.54
	1.49
	1.58
	4.66
	1.78
	1.18
	2.80
	0.86
	1.53
	0.30
	0.87
	0.92



	Slovenia
	0.58
	0.18
	0.19
	0.77
	0.21
	0.16
	0.52
	0.12
	0.29
	0.04
	0.21
	0.41



	Slovakia
	2.03
	0.56
	0.42
	3.21
	0.64
	0.25
	0.55
	0.32
	0.84
	0.14
	0.57
	0.92



	Finland
	2.36
	0.99
	0.64
	5.76
	0.96
	0.93
	1.96
	0.47
	1.75
	0.07
	0.99
	1.94



	Sweden
	2.91
	0.80
	0.78
	5.94
	1.43
	0.69
	2.63
	0.66
	2.44
	0.07
	1.16
	2.48



	EU27
	130.16
	41.03
	33.08
	203.11
	47.62
	37.32
	92.01
	21.43
	62.46
	7.60
	46.70
	90.74










 





Table A4. The 2020 energy consumption per household (toe) for EU27 member states and EU27 as a whole split by the COICOP sector.
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	2020 Energy Consumption/Household (Toe)
	Food and Non-Alcoholic Beverages
	Alcoholic Beverages, Tobacco and Narcotics
	Clothing and Footwear
	Housing, Water, Electricity, Gas
	Furnishing
	Health
	Transport
	Communication
	Recreation
	Education
	Restaurant and Hotel
	Miscellaneous





	Belgium
	0.94
	0.29
	0.26
	1.66
	0.43
	0.42
	0.67
	0.17
	0.49
	0.02
	0.31
	0.87



	Bulgaria
	1.06
	0.29
	0.16
	1.02
	0.28
	0.37
	0.60
	0.28
	0.38
	0.06
	0.25
	0.35



	Czechia
	0.75
	0.37
	0.14
	1.25
	0.25
	0.12
	0.39
	0.14
	0.36
	0.02
	0.25
	0.36



	Denmark
	0.39
	0.12
	0.13
	0.91
	0.19
	0.10
	0.36
	0.06
	0.35
	0.03
	0.15
	0.36



	Germany
	0.49
	0.14
	0.16
	1.04
	0.28
	0.22
	0.53
	0.10
	0.39
	0.04
	0.16
	0.52



	Estonia
	10.48
	0.39
	0.28
	0.94
	0.25
	0.17
	0.47
	0.13
	0.42
	0.03
	0.28
	0.45



	Ireland
	0.21
	0.13
	0.09
	0.61
	0.09
	0.10
	0.24
	0.06
	0.12
	0.04
	0.23
	0.19



	Greece
	0.62
	0.16
	0.12
	0.74
	0.10
	0.15
	0.33
	0.16
	0.16
	0.07
	0.33
	0.27



	Spain
	0.58
	0.17
	0.12
	0.94
	0.17
	0.17
	0.38
	0.10
	0.22
	0.07
	0.34
	0.41



	France
	0.63
	0.30
	0.13
	1.20
	0.21
	0.17
	0.49
	0.11
	0.32
	0.02
	0.23
	0.53



	Croatia
	0.85
	0.27
	0.16
	0.76
	0.21
	0.21
	0.29
	0.19
	0.34
	0.04
	0.34
	0.31



	Italy
	0.60
	0.17
	0.19
	0.91
	0.23
	0.13
	0.39
	0.08
	0.21
	0.03
	0.25
	0.38



	Cyprus
	0.69
	0.27
	0.24
	0.87
	0.27
	0.12
	0.60
	0.15
	0.33
	0.18
	0.63
	0.51



	Latvia
	0.78
	0.29
	0.19
	0.88
	0.16
	0.21
	0.39
	0.12
	0.29
	0.06
	0.01
	0.27



	Lithuania
	0.93
	0.26
	0.22
	0.67
	0.33
	0.22
	0.59
	0.13
	0.32
	0.02
	0.15
	0.45



	Luxembourg
	0.53
	0.46
	0.27
	1.41
	0.42
	0.19
	0.73
	0.08
	0.31
	0.04
	0.34
	0.95



	Hungary
	0.65
	0.27
	0.11
	0.77
	0.19
	0.15
	0.39
	0.10
	0.25
	0.06
	0.21
	0.30



	Malta
	1.25
	0.35
	0.45
	1.40
	0.45
	0.45
	0.90
	0.30
	0.60
	0.15
	0.85
	1.10



	Netherlands
	0.64
	0.18
	0.24
	1.32
	0.33
	0.16
	0.55
	0.13
	0.44
	0.04
	0.31
	0.68



	Austria
	0.55
	0.18
	0.23
	1.22
	0.34
	0.20
	0.52
	0.10
	0.42
	0.05
	0.51
	0.50



	Poland
	0.77
	0.28
	0.21
	0.89
	0.25
	0.27
	0.51
	0.10
	0.31
	0.04
	0.13
	0.52



	Portugal
	0.75
	0.12
	0.21
	0.77
	0.19
	0.20
	0.48
	0.08
	0.22
	0.06
	0.49
	0.41



	Romania
	0.87
	0.20
	0.21
	0.62
	0.24
	0.16
	0.37
	0.11
	0.20
	0.04
	0.12
	0.12



	Slovenia
	0.63
	0.20
	0.21
	0.84
	0.23
	0.18
	0.57
	0.13
	0.32
	0.04
	0.23
	0.45



	Slovakia
	0.99
	0.27
	0.21
	1.57
	0.31
	0.12
	0.27
	0.16
	0.41
	0.07
	0.28
	0.45



	Finland
	0.86
	0.36
	0.23
	2.10
	0.35
	0.34
	0.71
	0.17
	0.64
	0.03
	0.36
	0.71



	Sweden
	0.52
	0.14
	0.14
	1.07
	0.26
	0.12
	0.47
	0.12
	0.44
	0.01
	0.21
	0.45



	EU27 average household
	0.66
	0.21
	0.17
	1.04
	0.24
	0.19
	0.47
	0.11
	0.32
	0.04
	0.24
	0.46










 





Table A5. The 2020 GHG emissions per householder (GtCO2eq) for EU27 member states and EU27 as a whole split by the COICOP sector.
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	2020 GHG/Household

(GtCO2eq)
	Food and Non-Alcoholic Beverages
	Alcoholic Beverages, Tobacco and Narcotics
	Clothing and Footwear
	Housing, Water, Electricity, Gas
	Furnishing
	Health
	Transport
	Communication
	Recreation
	Education
	Restaurant and Hotel
	Miscellaneous





	Belgium
	1.08
	0.34
	0.40
	2.01
	0.51
	0.58
	0.95
	0.18
	0.71
	0.03
	0.57
	1.11



	Bulgaria
	0.53
	0.15
	0.10
	0.57
	0.15
	0.18
	0.40
	0.14
	0.24
	0.03
	0.20
	0.19



	Czechia
	0.25
	0.13
	0.06
	0.44
	0.09
	0.04
	0.17
	0.05
	0.15
	0.01
	0.15
	0.13



	Denmark
	1.26
	0.37
	0.45
	3.10
	0.59
	0.32
	1.35
	0.22
	1.30
	0.09
	0.71
	1.27



	Germany
	0.44
	0.13
	0.18
	0.97
	0.26
	0.21
	0.57
	0.09
	0.44
	0.04
	0.22
	0.50



	Estonia
	0.59
	0.22
	0.19
	0.57
	0.14
	0.10
	0.36
	0.07
	0.27
	0.02
	0.25
	0.27



	Ireland
	0.59
	0.35
	0.28
	1.73
	0.30
	0.34
	0.86
	0.16
	0.44
	0.12
	1.10
	0.56



	Greece
	0.87
	0.24
	0.23
	1.05
	0.15
	0.21
	0.68
	0.21
	0.33
	0.11
	0.98
	0.41



	Spain
	0.59
	0.18
	0.19
	1.03
	0.21
	0.20
	0.58
	0.12
	0.35
	0.07
	0.70
	0.47



	France
	0.65
	0.19
	0.18
	1.30
	0.23
	0.20
	0.70
	0.12
	0.39
	0.02
	0.38
	0.61



	Croatia
	0.60
	0.22
	0.14
	0.53
	0.16
	0.14
	0.31
	0.13
	0.28
	0.03
	0.50
	0.25



	Italy
	0.89
	0.26
	0.37
	1.40
	0.38
	0.22
	0.81
	0.13
	0.42
	0.06
	0.65
	0.64



	Cyprus
	0.47
	0.19
	0.19
	0.61
	0.20
	0.18
	0.61
	0.10
	0.28
	0.12
	0.70
	0.38



	Latvia
	0.45
	0.19
	0.13
	0.53
	0.10
	0.13
	0.29
	0.07
	0.24
	0.04
	0.17
	0.16



	Lithuania
	0.34
	0.10
	0.10
	0.26
	0.12
	0.08
	0.27
	0.04
	0.14
	0.01
	0.08
	0.17



	Luxembourg
	1.04
	0.98
	0.56
	2.66
	0.78
	0.36
	1.81
	0.17
	0.79
	0.12
	0.93
	1.81



	Hungary
	0.50
	0.21
	0.10
	0.60
	0.15
	0.11
	0.36
	0.08
	0.21
	0.05
	0.26
	0.24



	Malta
	1.05
	0.32
	0.44
	1.05
	0.39
	0.37
	0.96
	0.23
	0.77
	0.19
	1.90
	0.91



	Netherlands
	0.31
	0.08
	0.14
	0.66
	0.16
	0.09
	0.34
	0.06
	0.27
	0.02
	0.24
	0.35



	Austria
	0.85
	0.28
	0.49
	1.97
	0.57
	0.34
	1.07
	0.17
	0.87
	0.09
	1.21
	0.88



	Poland
	0.52
	0.19
	0.17
	0.64
	0.18
	0.19
	0.41
	0.07
	0.26
	0.03
	0.12
	0.40



	Portugal
	0.63
	0.12
	0.23
	0.68
	0.19
	0.21
	0.53
	0.09
	0.22
	0.06
	0.54
	0.41



	Romania
	0.68
	0.15
	0.18
	0.49
	0.19
	0.14
	0.33
	0.09
	0.18
	0.03
	0.12
	0.11



	Slovenia
	0.53
	0.18
	0.21
	0.70
	0.19
	0.15
	0.65
	0.11
	0.36
	0.05
	0.30
	0.39



	Slovakia
	0.53
	0.17
	0.13
	0.88
	0.19
	0.08
	0.20
	0.10
	0.29
	0.05
	0.20
	0.27



	Finland
	1.17
	0.49
	0.42
	2.97
	0.48
	0.51
	1.20
	0.24
	1.04
	0.04
	0.70
	1.03



	Sweden
	0.58
	0.16
	0.19
	1.22
	0.28
	0.15
	0.61
	0.14
	0.54
	0.01
	0.32
	0.51



	EU27 average household
	0.67
	0.24
	0.24
	1.13
	0.27
	0.22
	0.64
	0.12
	0.44
	0.06
	0.53
	0.53
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Figure 1. Distribution of emissions related to the households’ expenditures by COICOP sectors, obtained using the approximation of emissions intensity of GDP by member states in 2019. 






Figure 1. Distribution of emissions related to the households’ expenditures by COICOP sectors, obtained using the approximation of emissions intensity of GDP by member states in 2019.



[image: Climate 11 00203 g001]







[image: Climate 11 00203 g002] 





Figure 2. Energy consumption per household linked to expenditures in COICOP sectors for EU27 MSs. Red bar indicates EU27 energy consumption average. 
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Figure 3. GHG emissions burden linked to households’ expenditures in COICOP sectors for EU27 MSs. Red bar indicates EU27 emissions average. 
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Figure 4. Comparing Eurobarometer survey EB 88.1 (2017) and EB94.2 (2019) on “Attitudes of European citizens towards the Environment”. EU citizens answered, Have you done any of the following in the past six months? The authors split responses into six categories: Mobility, Products, Saving, Recycling, Food, and Speaking. 
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Figure 5. All-COICOP expenditures in high (grey), BAU (dashed), and low (green) scenarios for EU27. 
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Figure 6. GHG emissions for a unit of GDP (index value 1995 = 1) for EU 27 projections based on exponential decrease of 4% annual rate (BAU), −2% annual rate in the hypothesis of higher expenditures scenarios, and linear extrapolation to net zero in the hypothesis of lower expenditure scenarios. 
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Figure 7. GHG emissions related to EU27 COICOP expenditure scenarios in two GHG intensity of GDP scenarios, considering −2% and −4% yearly decarbonization rates or linear decarbonization toward carbon neutrality in 2050. 
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Figure 8. GHG emissions related to EU27 COICOP expenditures scenarios in two GHG emissions per unit of GDP scenarios, considering −4% yearly decarbonization rate or linear decarbonization toward carbon neutrality in 2050. (a) households’ expenditures for transport (b) emissions linked to expenditures for transport; (c) households’ expenditures for food; (d) emissions linked to expenditures for food; (e) households’ expenditures for housing; (f) emissions linked to expenditures for housing. 
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